Uptake of cortisol by the perfused rat liver: validity of the free hormone hypothesis applied to cortisol.
The mechanism by which cortisol in plasma enters hepatic cells was investigated using the isolated perfused rat liver. To determine whether hepatic uptake of cortisol from serum can be accounted for entirely by the pool of unbound (free) cortisol, we compared observed uptake rates with the equilibrium-free fraction of cortisol in serum and the rates of dissociation of cortisol from its serum binding proteins (determined using a rapid filtration assay based on transfer of [3H] cortisol to dextran-coated charcoal). More than 95% of the cortisol in both human and rat serum dissociated spontaneously from its binding proteins within 5 sec at 37 C. The fractional unidirectional hepatic uptakes of cortisol from pooled human serum and pooled rat serum were 59.4 +/- 5.4% and 59.5 +/- 1.0% (mean +/- SE), respectively, at the physiological flow rate of 1 ml/min.g liver. The corresponding free cortisol fractions in these sera were 4.53 +/- 0.15% and 8.16 +/- 0.23%, respectively. The fractional unidirectional hepatic uptake of cortisol from protein-free buffer averaged 99.9% (n = 5) at a flow rate of 3 ml/min.g liver. By calculating the appropriate rate constants and applying the Kety-Renkin-Crone equation to the above data, it can be shown that all of the cortisol taken up from serum by the perfused rat liver can be accounted for by the pool of free cortisol, which turns over very rapidly. The physiological significance of this finding is discussed in terms of a general mathematical model of hormone transport that delineates the conditions under which the free hormone hypothesis is and is not valid.